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(54) TiUe: POLYLACTIC ACID RESIN COMPOSITION AND MOLDED OBJECT THEREOF 
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00 

00 (57) Abstract: A polylactic acid resin composition capable 

f*} / O \ °^ giving polylactic acids from which stereocomplex crystals 

SP j*| f ^ M p2 \ ( ^ ) of poly(L-lactic.acid) and poly(D-lactic acid) are selectively 

^5 Ls^ M l^^ fcf!iL |^ J ^ crystallized at a sufficiently high rate to attain a high stereo- 

l/} \ Ntt IMtl /m complex crystal proportion; and a molded object obtained by 

melt-molding the composition and crystallizing it. The poly- 
lactic acid resin composition is characterized by comprising polylactic acids capable of generating stereocomplex crystals and an 
aromatic urea compound represented by the following general formula (1): [Chemical formula I] (1) wherein R l represents Ci. 10 
alkylene; R 2 represents Ci. 25 alkyl; and m is an integer of 1 to 6. 
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i&fFlfciifc 2 2003-128900 -5§-£r$g 
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:) .#0. 21 J/g£JLb {Xfi, ~# ]) l %m<Dt^P\^ (A%) RXftf!) D %Wt<D 
(B%) (O 1 *>/J> £ V ^<Dig.(D 2 ffif©»|tt (%) t'fc^JIl , A + B = 100% o } 

^ t w t =■ y / 1/ 7 e H B B iff 5 ^ y 1LSS t(t SUfcLfcf* 

iN-^JS:^ x ^H]^ (xrd) t'WJ ifcii^r y/i/ -7 ^ ^fe B H B t°- 

^(26=12° ,21° ,24° )&&LX»i>mM£tlZtfy%m%mm^^^(Ikada, 
Y. et al, Macroraolecules 1987, 20, 904-906), ^^iiiiltOt'^^ 
(2 0=15° s 16° N 18. 5° , 22. 5° ) ^|HB#^»J £ flX^^X hMfrt£\<\ - 

±fBO^xl/^=^7 0 l/^^^^f H ^^b#5^y?Lm^5fe E i^$^: 

fr%mm-tz>m<Dmt it, m 1 (c plla ^ pdla t<Di ■. i m&m y m a) 

^^^r-Y^ hfe^J; O^EfB^^-fr/cTOO XRD h©-^J, |g| 2 PLLA 

£ PDLA £<£9: (Tjfy ILifeB)' h jfeRl £ <0 £*fcf* 

!D5^- b<E>-0lK HI 3 y fLl£*r y^^S-a-ft: (#y?L^ 

* 9 |£ 0 B H te£^fcl$M^ XRD — h<7}-{#k m 4 PLLA 
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*W«H|W:*il©«5tett©K*tf*)5 0 *B^ttiK 2003-430455 -f-GDTO* 

HI 1 tt % PLLA PDLA t<D 1 : l (^y?LMA) hftfcJ; 9 

PLLA t PDLA © 9 : 1 S^ft ' (# !J J.1 B) fc****** HSsfcJ: 9 
H 3 fi^.Jtfy&MM^V:*-:/* (^yfL6^ 0 h& 

m 4 14, PLLA (# y D) -f S&iUfc * itfc^<D XRD 
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$ bic^* u< 100, ooo^±-c$>5 0 tf?y LM&OW D fL&^fiirTO^- 
£>5 0 #y L%WtRV#V DUtoli^Wili, Zfo^tim, ooo 

*HP^«Il©/Ky«il»(i> ±fBcD#y L?Li^i:^y D?L$?£<a:/ 
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% : 99~1 a*%»£ L< , 30~70 : 70~30 S4%^ £ <9&* 
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O^fiJ^ * £ ^ <b ft 5 & 6 * t =< ^ 7° I' y ^ * 
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(ii)^y L¥L^£#y DMft£&0^flitefc£to£KJ££*5#8^ (iii) 

fe*l5„ **5n (O&tf (ii)©:£i!fett:#M 2002-356543 
-C*3?K (iii)O^fett Journal of the American Chemical Society, 2002, 127, 
1316-1326 (CfB^ftTV^, 

#f£L<tel0, OO'O £A_h"C*> 9 , £ «9 #f * b < ft 50, 000 ^±T*fc"9s ££>iC*T 
£b<ttl00, 000 ^±T*fe-5 e # y JLS^f y 

fc£ 0 xKy %mx^i'*7vy?&M'&fc<DMt¥-%lft*&l*, 400, ooo 

^ h D-?L^#&^6>^^-t^^ y b £<£>Jfc^f3, 1~99 ^E- 
^% : 99~1 b < , 10~90 : 90~10 ■=E-/V%^ s «t 5 $f * b < , 

20^80^/1/% :80~20*/l/%;Wfc:$r£ LV\ L-fLM-fi^ h ft 5 -fe ^ V h £ 
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r 1 ©t/v^f- u>a©«**is ii ^±-e& s 1 , g 

feJMbfl^±3a*fc$&ofcfc©fcft$ 0 *da, ^©T/i^i^jSfittiMfc©"!)© 

£fc, ±5fc«t\ R'ttft** 1~25 ©TW^A-S^U L 6~ 
22 ©T^^Uffct) s «fc t>£f* L< fi^*ic 10-20 ©T/P^S-CfeSo R 2 

y?L&£©#fi?£M^Sfc*#£L<ftv\ ft**, R 2 ©T/vdr/vS«E^^©t 

*4± (m-) (p~) -efcS££j&S#*LV\ 

*3SWt*S^Ttt, w©± 5*^©*»**i-5^#^*^«5*i»*iE 
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2) y ^-^^w^te^ tteymttez^t, 
■r 5 r ^ T^i^tuM^ # 5 # y urn t <Dft^Wfn&&m& £ ti, * /t, 
s r <b \z x o t # y ftn^fefi-fk:-*- 5 brk t & % t n *. b ti s „ 
-tztfv$mft*<D^y xmte&mftz (a^asa : io 3 -y y^*> 

53 ifc frfl H tt**!^ $ L X V > ft V > # % #ij x. f£#tf &£*4frfr4fe R: *5 S 

^=^7 F Vy^^tt*S:4rtb#**y?Lil (Witt, #y LJLBifttW D 
fLKo^v^ KfcXtttf!) fL^x^^n y*#M£flO 100 SftlFPfc^bT, 

0. 05—30 SftlflJ-Cfc 5^1 k L< > 0. l~25fi*^[5T*fc5^ D 

L<, 0. i~20S*l»T'a!>3 Lv\, ^ifcl^fc^Kj 
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©#35 W y M»&J» *&Mm& L T *t iSMfcit b * fc t> © -C 5 . 
• ±IB^MSl-*3^S^^Wtt^ 0. i~30 ^*5:^»4U\ 
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5 1t ft , m x. tflt i±}« mtfc L o T <b L ^ ^ 

J¥^^(cf|iJPI£;ft/1\ Jftti^fp, JEfi|^fp % 

i 

(MM : 20°C/min) K ± 9 #«>fcj|*ftfba* " 

*fcfc:X<5 ( ^ 3§fi*) ^0. 2X J/gfiU: {Xtt, XV L%m<D% 

(A%) V D IL^^-^^ffiJ^ (B%) ©5%/h*v^©fl|[0 2f&o«: 

lit (%) {It, A + B=100% o } X-hZZttm* L\t\ DSC «|£ 

(*25*aE»*«!|}£) «t D fc* * ^HiM * (DMfimWti ( A Hm, homo) 
t X^^?f='^7'Uy?7,faM2UMt 0 —?<DmM®LW i S L ( A Hm, stereo) tfrbifr 
$>1t.*7-Vira^-7Vy ?X%g£ B }k^ {^X l^2|-*£iiJt$ : ( AHm, stereo/ 
(AHm,homo+ AHm, stereo)) X100 (%)} ^ o. 6X%£Lh<ft t> Wffe 5 £ t & X 

fiJ-B- (A%) i^y d%Wt<D<g^m& (B%) irO^f+SS: 100% (A+B=100%) 

i tfci^ic, i%&<Dttm& (a%) rwj D%,n<Dttm& (b%) 

ftp #5 (9IMIU X%) (c:t@^i-5 0 A*, tf* (i)#y LIL^cd 

(A%) #50%, tfV d%M<D<£m&)& (B%) #50%O^<8\ tT— 
Sfc4# 20J/g ^±T*fc5Ci:^t<, i/tay^Uy^^iftlfc** 
60%^±T-fo5r LV\ *fc, (ii)#y L IL^-^SO^ (a%) # 

30%, #y D ?L^(D^^iiJ-^ (B%) #70%®»£\ fcT— * hyl/agd* HO^C^ 
y 36%^±X-feS^ <9&& LW 
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y 7" V v >7 7. m b% (O V > f 3 if j» p°p © Iff^tt & ± f 5 M IS] 5 D 

ft*3 % ±|EDSC £5^if B teit*l&<DM«, Aftiftia^T^fel- .tSkcD 

TfeSo ■ftlfrh, ftf\ (^DMHilltt) ©-£P (5~10rag) £ 255<C 

*PU ^©8£©#y fL&^&iiMbm^ (To, cool) &t)^ifMbK:S<5< BfiS 

(AHc.cool) £#tf>5 (P$fi$J£) 0 #^T\ iufEftiP^ tt^Sr 10^C/min CO 
' #?£5i^-C 255 c C^T##aL, ^CD^Otf!) fL^CD^Istt^ (Tc, hot) % 
WbfcS<5<38ffe* (A He, hot), K'-t+y'flU 160^-180^^^5 
mMt°-?<DmMUJ£ (Tm.homo) t •£©!»# KB* (AHm, homo), SfetfttW 

(Tm, stereo) t ( AHm, stereo) £#&5 (W#MftiBlJ£)„ * 

( AHm, homo) t * 7 V Or a X ^ V y * * ifa Sfc fi? t° - ^ CD Hfe Pjfcf* » 
( A Hm, stereo) *X y 2 * B B B J£ S£ {^"T l/^Jg B B B Jfc^ : 

(AHm, stereo/ (AHm, homo+ AHm, stereo)) X100 (%) } SrJfffl-f"5. fc*5* )SS 

M#J(cmtt5 tr— * tt***MMb»i: J; 3 tot PMUW^KUSJHb 
5 1 © * Jl-ffc lc J: S t © * a tt , IMMftSI £ © * 9- 1-* * ifc * T*m fctfUBU 
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mmm n 

D-7^Kl00 g> K7^7/V=>-/1'0. lg, ^^/V^X lOOrag 
^Atk 10- 2 mmHg *X*mmVtc 0 Wc^X , t « ict&^£±# 

? ;-Mz.mTLXtfV DW(PDLA) ^«HlLfc 0 r. <D £ o XL LTH h titc 

tfy LfLK (PLLA : ha^gtbUL&ik # 5400 s MW^* 14 }5\ 
#¥^99%) 0. 5g, ftjfBWc); ^UT^bftfczKy D ILSKPDLA : 
^412^ 3fe^^99%) 0. 5g^t>^v-y U>\?XX^T}) J\>RM (B#M 
tfc$L — ^SX) 0. Olg £ 10ml <D? n D7J^;^i^^fflV^TWL/ ( ^^^ ) ||A 

SrW^i LTJ:lE©DSC80£fc?TV\ #&ftfc3fc*«f* 1~2OT5 
(HJfefll 2) 

njfe^j i *5 s sf? y L?Lift, #y DftBfxv^-vy uy^^fTU^ 

ICflPX.T^l'^ ( 0 # * /V * tfc$!L $*Pac— *P-6, SP*&«[S4. 0/zm) 0. Olg 
($£09 3) 

Ly^KlOOg, l, 12- Kf^y^t-;v 3g, Jr? f/vifc*X lOOmg £KJ&^ 

^^Atb, 10- 2 mmHg *t?«JILyt. &V^+#!I# fclfc* fcfig£±#£ 

150TCT- 3 ftMfttt Ufc. Wb*l^R*&^1*Sr^ oci^/l/A^jg^U 

; -;HtiT ttli^^i^lJ 23,ooo oxjf y l ?L$Kplla) 

Dy^^K40g, ^fetb/t PLLA80gSrS3H#ffljRTx 200°CT'*&— UL^&i^fco 

lTLTli¥^fi^ 54, 000 ©jK y fL^futyn s> 
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(PDLA-PLLA-PDLA)£#fc 0 ftfc; L y t f- K 20g, #bftfc PDLA-PLLA-PDLA8 0 g 

y^n/V'-M^l, ^^>-/HC?RTUTfi*5p*&^*^*«)81, 000 <D 
V 8J&*7- Vir-fxx y V (PLLA-PDLA-PLLA-PDLA-PLLA) D 

7 * f" K 10g, #feftfc PLLA-PDLA-PLLA-PDLA-PLLA80g ^^^#H^T> 240 o C"e 
^-KUgflS-tirfco |*V^£il*T?ife?'Mft, ^^^Vife^XlOmgSriPx., 150°C 
T* 3 B# HQ £ $ * o # b ft £ * ^ * 7 ;v * n j y -f n / V - jv \z 

&A?U / -/V^iTUtll?^!^!^^ 115, ooo W#y fl^xl^ 
^n-^ (PDLA-PLLA-PDLA-PLLA-PDLA-PLLA-PDLA) £#fc 0 
±IET'#bftfc^7 L U'^-^n 1. 0g N dfS/y ]s>\f*X7T V A* 

01g £ 10ml y-fu/^j — /uSr/BV^CJtttL&j&s&Ji 

£Lfc 0 '®hfr1z.U^m* , s^-\'\z.mh U »JBE«i!ftXt^»JBEft*ic«t 

i LT±IBODSca0^iS:frofc o #feftfc*S*Sr* 1~2S.I>*0 7 tc^1- 0 
(JtCtfO l) 

&ftk LT±fEtf>DSC»£tfofc 0 #&ft^9HfJH«rA 1~2&OT 8 lc^-r o 

(JfctfcflJ 2) 

^77!JV87 5 K (Ptt^iMs *y^y**H) 0. Olg fn£;tfc£JWfi 
Mtfll fclBI*llti:t-C5Ky«,K#l|<afiJt*©7^/uASrf^JIIU, ^bftfc7^;v 
A t t T±iB<2 DSC SlfefcfT o fc 0 # 6 ftfc^HSrS 1~2 XOT 9 £5*1% 
• (JfcWJ 3~5) 

[JfctfctfiJ 3] hyWl/y^7f7U/Hlll (B&itmtM, ^y-^ST) 0. 
Olg, 

[Jt«0!l4] ^t^f^yt^^f7^« ( B #{b/fctt*L y-^SH) 
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0. 01 g> 

SM) 0. Olg, 

£Sc 1~2 (C^1" 0 
(Jfcftfli 6) 

LT±|BODSCaiJ^^=fTofc 0 #btLfcM*^S 1~2 {d^-r o 

(MMm 4) 

HMJ 1 l^&ttS^y l^yt f 77f7y^I|©tti$- 0.05g t bfcJ^^ 

tt^wj i tmwHzhxtf}) %mffimm.i&m<D7 4;\sj±$:fcmL, 

(Jl»J 5) 

MMM 1 (C&tf 5^y l/^lf7^77!J Sl'W:m<Dm\lM:& 0. lOg £ Lfc^ 

tmMfcLxtf])%mffimmj$W)<D7jfrj±%ftwii>, mbtitcy^ 

(HWJ 6) 
(HMJ 7) 

MMM 1 {C&ttS PLLA CDflsM^- 0. 6g, PDLA 0. 4g, ^r^y ^y 

a777!l/vS^0l»tl: 0.05g t Lti£Xt\-femiM$\ 1 £ IU=fH(c LXtfV ?L 

3t£ffofc 0 #btlfc^^^ 1~2 ld^1- 0 
(Jfc«0IJ 7) 

HWJ 7 (c&its^rv'y ^^f7 y /v^*&j&bD l ft a>ofc&# finite 
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HMJ 1 K&tfZ PLLA <9»A£ 0. 7g % PDLA <DffiMA$: 0. 3g, 3->y U> 
t*7^7T!);Hi(D»il: 0.05g Lfca^teUM 1 tmm^LX^V % 

mmmMmcoy ^ /v^^^sl, ^bftfc^/i^^iimt lt±ie<d dsc$j 
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